Effect of photoinhibition and temperature on carotenoids in sorghum leaves.
Changes in carotenoid composition, CO2 assimilation and chlorophyll fluorescence due to photoinhibition at 5 degrees C and 20 degrees C were studied in 12 day and 30 day old sorghum leaves. The old leaves had a higher violaxanthin (V) content and less beta-carotene. Photoinhibition at both temperatures caused significant increases in zeaxanthin (Z) and decreases in violaxanthin. However, in young leaves the increase in zeaxanthin was greater than the decrease in violaxanthin. In young leaves the V + A + Z pool size (A = antheraxanthin) almost doubled under photoinhibitory conditions (compared to controls) while in old leaves the V + A + Z pool remained approximately constant. After photoinhibition treatment changes in the levels of the xanthophylls were restored during a recovery period both in young and old leaves. When rephotoinhibited after a 48 hr recovery period, the young plants showed better protection against photoinhibition. We suggest that in young leaves zeaxanthin is newly synthesized under photoinhibitory conditions besides being de-epoxidized from violaxanthin and that the synthesis of V + A + Z pool is higher at 20 degrees C than at 5 degrees C in both young and old leaves.